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4HALOGENO-5-(HALOGENOMETHYL-
PHENYL)-OXAZOLE DERIVATIVES, A PROCESS
FOR THE PREPARATION THEREOF, AND
RADIATION-SENSITIVE COMPOSITIONS
CONTAINING THESE DERIVATIVES

This invention relates to 4-halogeno-35-(halogenome-
thylphenyl)-oxazole derivatives which are substituted
in the 2-position of the oxazole ring and, optionally, on
the phenyl radical; it also relates to a process for the
preparation of these compounds and to radiation-sensi-
tive compositions containing these compounds.

For a considerable length of time, compounds having
halogenomethyl groups have played an important role
as precursors, intermediates and final products in nu-
merous fields of application, for example as pharmaceu-
ticals or as constituents of radiation-sensitive composi-
tions.

Examples of pharmaceuticals having an actvity
against malaria are hexachloro-p-xylene

Cl13C CClj

or 2-(trichloromethyl-phenyl)-S-trichloromethyl-1,3,4-
oxadiazoles

A— N\
| I
~ O #%\CCh

CIyC

(See G. Ehrhart and H. Ruschig, “Arzneimittel [Med-
caments]”, published by Chemie-Weinheim, 1972, pages
197/198).

In radiation-sensitive compositions, the compounds
carrying halogenomethyl groups can be used as photo-
initiators, i.e., on the one hand, the free radicals formed
from these compounds under the action of radiation can
be utilized for initiating polymerization reactions, CToss-
linking reactions or changes in color, or, on the other
hand, secondary reactions are effected by the acid liber-
ated for these compounds. The photoinitiators which
have been known for a long time include, for example,
tetrabromomethane CBrs, tribromo-acetophenone
BriC-CO-CgHs and iodoform CHI3. These relatively
easily accessible compounds, however, absorb only
short-wave UV light so that, in the excitation range of
the exposure lamps customary in reproduction technol-
ogy, they have only a low spectral sensitivity and there-
fore must be excited with the aid of an additional sensi-
tizer.

Attempts have been made to overcome the above-
mentioned difficulties by the use of halogeno-organic
compounds which contain certain chromophores.
Among the state of the art, for example, the following
printed publications are known:

German Auslegeschrift No. 1,949,010 discloses the
use of halogeno-methylated benzophenones as initiators
of the photopolymerization of unsaturated compounds,
an example of such a photoinitiator being the following
compound:
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l l CCl;

German Pat. No. 2,027,467 (=U.S. Pat. No.
3,751,259) describes a photopolymerizable copying
composition which contains an ethylenically unsatu-
rated polymerizable compound, a binder and, as the
photoinitiator, an optionally substituted compound
from the acridine or phenazine series.

The s-triazine derivatives of German Offenlegungss-
chrift No. 2,243,621 contain at least one trihalogeno-
methyl group and at least one chromophoric grouping
which forms a conjugated system with the triazine ring
via ethylenically unsaturated groups; these are effective
as photoinitiators in compositions which contain an
ethylenically unsaturated compound which is capable
of an addition polymerization initiated by free radicals.
An example of such a photoinitiator is the following
compound:

.
_ /0
C13C\r N M
|
NI~ v
\]/ ‘IZQHS
CCl;

The mixture of substances according to German Aus-
legeschrift No. 2,306,248 (=U.S. Pat. No. 3,779,778),
which is rendered soluble by exposure, contains a wa-
ter-insoluble compound (aryl alkyl acetals and aryl
alkyl aminals) which becomes soluble under the action
of a photolytically formed acid, and, as the photoinitia-
tor, a stable halogen-containing organic compound
which has a neutral reaction under normal conditions
and which can be split photolytically and thereby gives

‘an acid. Examples of suitable photoinitiators are: carbon

tetrabromide, hexabromoethane, trichloroacetophe-
none, halogenomethyl-s-triazines or vinyl-
halogenomethyl-s-triazines (for the latter, see also Ger-
man Offenlegungsschrift No. 2,243,621).

German Offenlegungsschrift No. 2,718,259 (=U.S.
Pat. No. 4,189,323) discloses a radiation-sensitive com-
position which, as the radiation-sensitive compound,
contains a s-triazine derivative having at least one
halogenomethyl group and one dinuclear or polynu-
clear aromatic radical as substituents; an example of
such a radiation-sensitive compound is the following
compound:

OCH;
Cl3C N
\l/_,-
N N
AN Y yd
CCls OCH3;

German Offenlegungsschrift No. 2,851,472 describes
a light-sensitive composition which, as the photoinitia-
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tor, contains a 2-halogenomethyl-5-vinyl-1,3,4-
oxadiazole derivative; an example of such a photoinitia-
tor 1s the following compound:

The photoinitiators of the UV-sensitive compositions
according to U.S. Pat. No. 3,912,606 are benzoxazoles
which carry halogenomethyl groups and in which this
halogenomethyl group is bonded directly or via a ben-
zene ring to the 2-position. An example of such a photo-
initiator is the following compound:

Cl
N
~. 0 /

The photoinitiators or radiation-sensitive compounds
known from the state of the art have, however, one or
more of the following disadvantages:

the compounds which do not contain any halogen
which can be split off photolytically, cannot be used for
acid-catalyzed modifications to a molecule (for exam-
ple, German Offenlegungsschrift No. 2,027,467),

certain  syntheses satisfactorily produce only
monohalogenomethyl substituents in the molecule (for
example, U.S. Pat. No. 3,912,606),

although the absorption maxima are shifted relative
to the known simple photoinitiators, the absorption is
relatively still at too short a wavelength (for example,
U.S. Pat. No. 3,912,606),

the reaction conditions for the production of the
compounds are relatively severe, so that the reaction
yield is low and the formation of undesired by-products
s facilitated (for example, German Offenlegungsschrift
No. 2,243,621, 2,718,259 or 2,851,472), or

the use of certain catalysts permits the presence of
only a few defined functional groups in the molecule
(for example, German Offenlegungsshcrift No.
2,718,259).

It 1s therefore the object of the present invention to
synthesize new compounds which, in particular, are
radiation-sensitive and thus can be used preferably in
the field of reproduction technology, in which further
developments are rapidly taking place at present. The
compounds should be relatively easily accessible and
have wide scope for variations, so that they can be
adapted in an optimum manner to the most diverse
requirements in the particular field of application; for
example, they should have a spectral sensitivity which,
relative to the emission of conventional radiation
sources, includes a wide absorption range, i.e., they
should be sensitive in particular in the ultraviolet and
shortwave visible range of light. Additionally, if the
compounds are employed in radiation-sensitive compo-
sitions in the reproduction sector (for example on print-
ing plates), they should be able to produce a clearly
visible colored image of the original just after the exXpo-
sure, so that it becomes possible, for example, to correct
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€xposure errors even before the actual development of
the radiation-sensitive composition.

This object is achieved, according to the invention,
by 4—halogen0-5-(halogenomethyl-phenyl)—oxazole de-
rivatives of the general formula I

Ha)l

— I
N
, \ R2
R |
\O/
CH3_ ,Hal,,? .

wherein Hal! is a halogen atom, Hal? is a chlorine or
bromine atom, m is an integer from 1 to 3, n is an integer
from 1 to 4, Rl is a hydrogen atom or a further CH3.
mHal?y, group and R? is a n-valent, optionally substi-
tuted, unsaturated organic radical.

In a preferred embodiment of the invention, in the
general formula I, Hall is a chlorine or bromine atom,
Hal’ is a chlorine atom, m is the number 3. n is the
number 1 or 2, R!is a hydrogen atom or a further CCl;
group and RZis a 1-valent or 2-valent, optionally substi-
tuted, at most tetranuclear aromatic or heteroaromatic
radical which may be partially hydrogenated and, at an
unsaturated ring C atom, is linked directly or via a chain

30 which contains up to 4 exclusively unsaturated C atoms,

35

to the oxazolyl part of the molecule according to the
general formula I.

Examples of the radical R? are the radicals: phenyl,
naphthyl, indenyl, fluorenyl, anthracenyl, phenanthre-
nyl, pyrenyl, biphenyl, stilbenyl, styryl, furanyl, ben-
zoturanyl, dibenzofuranyl, pyrrolyl, indolyl, carbazo-
Iyl, thienyl, benzothienyl, imidazolyl, benzimidazolyl,
oxazolyl, benzoxazolyl, isoxazolyl, thiazolyl, benzo-
thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, pyridyl,

40 quinolyl, 1soquinolyl, acridyl, pyrimidyl, benzopyranyl,

45

benzothianyl and vinyl. Examples of substituents which
the radical R2 can carry (preferably up to four substitu-
ents) are, in addition to radicals such as have just been
mentioned, by way of example for the radical R2 itself,
also the following radicals: alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkylene, alkoxy, carboxy, carbalkoxy,
carbalkoximino, carboxamido, cyano, carbonyl, sulfo-
nyl, amino, mono- and di-alkylamino having up to 6
carbon atoms, fluorine, chlorine, bromine, iodine, nitro,

50 trifluoromethyl and phenoxy.

35

Preferred substituents on the pheny! radical in the
S-position of the oxazole derivative are a trichloro-
methyl radical in the 4-position of the phenyl ring or
two trichloromethyl radicals in the 3-position and 5-
position of the phenyl ring.

It 1s known that 4-halogeno-2,5-diaryloxazoles can be
prepared by passing a hydrogen halide at 0° C. into a
solution of an aroyl cyanide and an aromatic aldehyde
in ether and subsequently hydrolyzing the product (see

60 M. Davis, R. Lakhan and B. Ternai, J. Heterocycl.

65

Chem. 14, 317, 1977): according to the teaching of Ger-
man Offenlegungsschrift No. 2,844,394, this method is

not restricted to aromatic aldehydes as the starting ma-
terial.

The halogenomethyl-phenyl-substituted oxazole de-
rivatives according to the invention can be prepared in
an advantageous manner from a halogenomethyl-sub-
stituted benzoy! cyanide of the general formula II and
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an aldehyde of the general formula 111, the following
reaction equation symbolizing the course of the reaction
(the symbols Hal!, Hal2, m, n, R1and RZ? have the mean-
ing indicated above):

e rd
O O
f //lff nHHa] !
\ ( nH>0)
C""‘N |
CH;_ ,Hal?,,
Hal! |

CH; _ ,Hal?,,

The halogencmethyl-substituted benzoyl cyanides,
which are to be employed in this reaction which pro-
ceeds under mild conditions at temperatures between
—30° C.and +20° C,, preferably —-20° C.t00° C,, 1nan
inert organic solvent, such as, for example, tetrahydro-
furan, diethyl ether, diisopropyl ether or diethylene
glycol diethy! ether, which preferably solvates a hydro-
gen halide readily, can be prepared from the corre-
sponding acid chlorides by means of suitable metal
cyanides, such as NaCN, KCN, or CuCN. Most of the
processes known for this have, however, the disadvan-
tage that they require high reaction temperatures (see,
for example, Organic Synthesis, Collective Volume 111
112-114, (1955), German Offenlegungsschriften Nos.
2,642,140, 2,708,182, and 2,708,183, and Agnew. Chem
68, 425, 1956), as a result of which the halogenomethy]
groups can be readily destroyed.

Reactions under the conditions of *phase transfer
catalysis” at lower temperatures also have been de-
scribed in the literature (see, for example, Tetrahedron

§

Lett. 26, 2275, 1974), but an extensive formation of
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“dimeric” benzoy! cyanides is reported in this case, if 45

the compounds used carry electron-attracting substitu-
ents and hence facilitate a nucleophilic attack by cya-
nide ions on the carboxyl group.

It is therefore advisable that the reactions of

halogenomethyl-substituted benzoyl cyanides, which
serve as precursors for the preparation of the com-
pounds according to the invention and which prefera-
bly are trichloromethyl-substituted benzoyl cyanides,
are indeed carried out with the aid of an alkai metal
cyanide under “phase transfer conditions”, but with
simultaneous buffering of the cyanide with hydrocyanic
acid HCN (in this connection, see German Offen-
legungsschrift No. 2,717,075, equivalent to British Pat.
No. 1,524,660).

As long as they do not carry any acid-sensitive
grouping, almost any aldehydes can be employed as the
second component, in addition to the benzoyl cyanides,
for the preparation of the compounds according to the
invention. Particularly suitable are aldehydes which
extend the chromophore of the S-phenyloxazole system,
so that the resulting absorption of the compounds will
be in the range from 250 to 500 nm, preferably 3350 to
400 nm, and overlap the emission of the conventional

50

35
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chlorobenzaldehyde,
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exposure lamps. Aromatic, olefinic and heterocyclic-
unsaturated aldehydes are therefore preferably used
and, for example, the following compounds are suitable:

4-acetylbenzaldehyde, S5-acetyl-2,4-dimethoxy-ben-
zaldehyde, 4-ethanesulfonylbenzaldehyde, 2-, 3-, and
4-ethoxybenzaldehyde, 4-ethoxy-3-methoxybenzalde-
hyde, 3- and 4-ethoxycarbonylbenzaldehyde, 4-
acetamidobenzaldehyde, 2-, 3- and 4-anisaldehyde,
benzaldehyde, 3- and 4-benzyloxybenzaldehyde, 3-ben-
zyloxy-4-methoxybenzaldehyde, 4-benzyloxy-3-
methoxybenzaldehyde, 5-bromo-o-anisaldehyde, 2-, 3-
and 4-bromobenzaldehyde, 3-(p-tert.-butylphenoxy)-
benzaldehyde, 4-benzoylbenzaldehyde, 2-bromo-4-
cyanobenzaldehyde, 4-sec.-butylbenzaldehyde, p-(ben-
zoxazol-2-yl)-benzaldehyde, 2-, 3- and 4-chloroben-
zaldehyde,  2-chloro-4-dimethylaminobenzaldehyde,
2-chloro-6-fluorobenzaldehyde, 2-, 3-, and 4-cyanoben-
zaldehyde, 4’-cyanostilbene-4-aldehyde, 4-die-
thylaminobenzaldehyde, 3,4-dibenzyloxybenzaldehyde,
3,5-di-tert.-butyl-benzaldehyde, 2,3-, 2,4-, and 2,6-
dichlorobenzaldehyde, 3,4- and 3,5-dichlorobenzalde-
hyde, 4,4'-diformyldiphenyl ether, 2,4-diethoxy-ben-
zaldehyde, 3,5-dimethyl-4-nitrobenzaldehyde, 2,4- and
2,5-dimethoxybenzaldehyde, 3,4- and 3,5-dimethox-
ybenzaldehyde, 4-dimethylaminobenzaldehyde, 2,3-
and 2,5-dimethyl-p-anisaldehyde, 2,4-, 2,5, and 2,6-
dimethylbenzaldehyde, 3,5-dimethylbenzaldehyde, 3-
fluoro-p-anisaldehyde, 2-, 3-, and 4-fluorobenzaldehyde,
p-(imidazol-1-yl)-benzaldehyde, 4-isopropylbenzalde-
hyde, 4-iodobenzaldehyde, mesitaldehyde, 3-(p-
methoxyphenoxy)-benzaldehyde, 3-methyl-p-anisalde-
hyde, 2-methoxy-5-acetylbenzaldehyde, 4 methylsul-
fonebenzaldehyde, 3-methoxycarbonylbenzaldehyde,
4'-methoxystilbene-4-aldehyde, p-[2-(p-methoxy-
phenyl)-ethyl]-benzaldehyde, 3- and 4-nitrobenzalde-
hyde, §-nitroveratraldehyde, pentafluorobenzaldehyde,
2-, 3-, and 4-phenoxybenzaldehyde, piperonal, stilbene-
4-aldehyde, 2-, 3-, and 4-tetrafluoroethoxybenzalde-
hyde, 1,3,5-triformylbenzene, 3- and 4-trifluoromethyl-
benzaldehyde, 2,4,6-tricyano-3,5-dimethylbenzalde-
hyde, 2,4,6-triethylbenzaldehyde, 2,3,5,6-tetramethyl-
benzaldehyde, 2,3,5-trichlorobenzaldehyde, 2,4,5-tri-
2,4,6-trichlorobenzaldehyde,
2,3,4-trimethoxy-benzaldehyde, 2,4,5-trimethoxyben-
zaldehyde, 2,4,6-trimethoxybenzaldehyde, 3,4,5-trime-
thoxybenzaldehyde, 2-, 3-, and 4-tolylaldehyde, 4-vinyl-
benzaldehyde, terephthalaldehyde, iso-phthalaldehyde,
2-methoxy-5-methylisophthalaldehyde,  5-nitroisoph-

thalaldehyde, tetramethylisophthalaldehyde, 2,5-
dichloroterephthalaldehyde, 2,5-diethoxytereph-
thalaldehyde, 2,5-dimethylterephthalaldehyde, ni-

troterephthalaldehyde, 2- and 4-biphenylaldehyde,
2,2'-, 3,3, and 4,4'-diphenyldicarboxaldehyde, 35,5'-
diethyl-4,4’,6,6'-tetramethoxybiphenyl-3,3’-dialdehyde,
p-terphenyl-4-aldehyde, acrolein, methacrolein, [B-tri-
chloromethylacrolein, chloral, crotonaldehyde, [B-(2-
furyl)-acrolein, glyoxal, fumaric dialdehyde, maleic
dialdehyde, hexa-2,4-dienal, dibenzofulvene-9-alde-
hyde, cinnamaldehyde, a-chloro- and a-bromo-cin-
namaldehyde, 4-dimethylaminocinnamaldehyde, 2- and
4-nitrocinnamaldehyde, a-methylcinnamaldehyde, g-
phenylcinnamaldehyde, 3,4-methylenedioxycin-
namaldehyde, phenylpropargylaldehyde, B-(1-naph-
thyD-acrolein, B3-(4-methoxy-1-naphthyl)-acrolein, I-
methyl-2-(formylmethylene)pyridine, 1-methyl-2-(for-
mylmethylene)-quinoline, 1-methyl-2-(formylme-
thylene)-benzo-thiazole and -oxazole, 1-methyl-2-(for-
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mylmethylene)-naphtho-thiazole and -oxazole, 4-
chloro-A3-chromene-3-aldehyde, 4-chloro-1,2-dihydro-
naphthalene-3-aldehyde, 4,6-dichloro-A3-thiochro-
mene-3-aldehyde, 5,6,7-trimethoxy-1,2-dihydronaph-
thalene-3-aldehyde 1-, 2-, and 9-anthraldehyde, 10-
methyl-9-anthraldehyde, 10-methoxy-9-anthraldehyde,
10-bromo-9-anthraldehyde, 2- and 10-chloro-9-
anthraldehyde, 1,8-anthracenedialdehyde, 7-, 10-, and
12-benz(a)anthracenealdehyde, anthraquinone-2-alde-
hyde, 1-, 2-, and 4-fluorenealdehyde, 2,7-fluorenedialde-
hyde, 3-methylindene-2-aldehyde, indene-2-aldehyde,
1,1-dimethylindene-2-aldehyde, 6-metoxyindene-2-alde-
hyde, 1- and 2-naphthaldehyde, 5-nitro-1-naphthalde-
hyde, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, 2,6- and 2,7-naph-
thalenedialdehyde, 2-, 4-, and 5-methoxy-1-naphthalde-
hyde, 6-methoxy-2-naphthaldehyde, 4-chloro-1-naph-
thaldehyde, acenaphthene-5-aldehyde, acenaphthylene-
1-aldehyde, 1-, 2-, 3-, and 9-phenanthrenealdehyde,
3-methoxyphenanthrene-9-aldehyde, 1- and  3-
pyrenealdehyde, 2-, 3-, and 4-pyridinealdehyde, 2-, 4-,
5-, and 6-methylpyridine-3-aldehyde, 2,6-dimethylpyri-
dine-3-aldehyde, 4-methylpyridine-2,6-dialdehyde, 2,6-
dichloropyridine-4-aldehyde, 6-methylpyridine-2-alde-
hyde, 4,6-dimethyl-2-pyridone-3-aldehyde, 2-, 3-, 4-, 6-,
7-, and 8-quinolinealdehyde, 6,7-dimethoxy-4-phenyl-
quinoline-2-aldehyde, 6-ethoxyqginoline-2-aldehyde, 6,7-
dimethylquinoline-2-aldehyde, 1-, 3-, 4-, 5-, and 7-
isoquinolinealdehyde, 6,7-dimethoxyisoquinoline-1-
aldehyde, 9-ethylcarbazole-3-aldehyde, acridine-9-alde-
hyde, 2-, 3-, and 5-benzofuranaldehyde, S5-methyl-3-
phenylbenzofuran-2-aldehyde, 3-(8-naphthyl)-benzofu-
ran-2-aldehyde, 2,3-dimethylbenzofuran-4-aldehyde, 2-
and 3-furaldehyde, 5-chlorofurfural, 1- and 2-diben-
zofuranaldehyde, dibenzofuran-2,8-dialdehyde, 35-
methylfurfural, 6-methoxybenzofuran-2-aldehyde, 4,6-
dimethoxybenzofuran-2-aldehyde, 2-phenylbenzofuran-
3-aldehyde, 2,5-furandialdehyde, 35-nitrofuran-2-alde-
hyde, 1,3,5-trimethylpyrrole-2-aldehyde, 1,3,5-trime-
thylpyrrole-2,4-dialdehyde, l-methylpyrrole-2-alde-
hyde, 1-methylpyrrole-2,5-dialdehyde, 1-methylben-
zimidazole-2-aldehyde, 1-methylimidazole-2- and -4-
aldehyde, 1-methylindole-2-aldehyde, 1-methyl-2-
phenylindole-3-aldehyde, 4-oxazolealdehyde, 2-benzox-
azolealdehyde, 2-naphthoxazolealdehyde, benzobisox-
azole-2,6-dialdehyde,  3-methylisoxazole-5-aldehyde,
3-phenylisoxazole-5-aldehyde, 2- and 3-thiophenealde-
hyde, 5-bromothiophene-2-aldehyde, 5-methylithio-
phene-2-aldehyde, 2- and 3-dibenzothiophenealdehyde,
dibenzothiophene-2,8-dialdehyde, 2-, 3-, 4-, §-, 6-, and
7-benzothiophenealdehyde, 3-bromobenzothiophene-7-
aldehyde, 2- and 4-thiazolealdehyde, 4-methylthiazole-
2-aldehyde, benzothiazole-2-aldehyde, 6-nitrobenzo-
thiazole-aldehyde, naphthiazole-2-aldehyde, benzobis-
thiazole-2,6-dialdehyde, S-phenyl-1,3,4-0xadiazole-2-
aldehyde, 1,3,4-thiadiazole-2-aldehyde, S-phenyl-1,3,4-
thiadiazole-2-aldehyde,  $-methyl-1,3,4-thiadiazole-2-
aldehyde, coumarin-3-aldehyde, quinazoline-2-alde-
hyde, 2,4,6-trimethoxypyrimidine-4-aldehyde, 2,4,6-tri-
chloropyrimidine-4-aldehyde, 1-(p-formylphenyl)-3-(p-
methoxyphenyl)-A2-pyrazoline and 3-(p-formylphenyl)-
1-phenyl-AZ-pyrazoline.

In addition, aldehydes substituted by chromophoric
groups are suitable, such as are used for the preparation
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of cyanine dyes (see, for example, The Chemistry of 65

Heterocycl. Comp., Volume 18, pages 115 et seq., Inter-
science Publishers, 1964) or are employed in optical
brighteners.

8

The molar ratios of the reactants can be varied within
wide limits, and preferably the ratio used 1s within the
range between 0.8 and 1.2 moles of one component per
mole of the other component; an approximately 10%
excess of benzoyl cyanide over the aldehyde employed
1s here particularly preferred.

The compounds according to the invention, prepared
from the components which have been described in
more detail above, include in particular the following,
which have good radiation sensitivity:

4-chloro-5-(p-trichloromethyl-phenyl}-oxazoles
which carry the following substituents:

2-(p-methoxyphenyl),  2-(3,4,5-trimethoxyphenyl),
2-(2,4,6-trimethoxyphenyl), 2-(3,4-methylenedioxy-phe-
nyl), 2-(p-methoxycarbonylphenyl), 2-(p-nitrophenyl),
2-(2,4-dichlorophenyl), 2-(p-biphenylyl), 2-(2-fluore-
nyl), 2-(p-benzoxazolyl-phenyl), 2-stilbenyl, 2-(1-napht-
hyl), 2-(2-naphthyl), 2-(5-acenaphthenyl), 2-(4-
methoxy-1-naphthyl), 2-(6-methoxy-2-naphthyl), 2-(9-
phenanthrenyl), 2-(2-benzofuranyl), 2-(5-methoxy-2-
benzofuranyl), 2-styryl and 2-(1-chloro-3,4-dihydro-2-
naphthyl), and the compounds 2-(3,4-methylenedioxy-
phenyl)-4-chloro-5-(3,5-bis-(trichloromethyl)-phenyl-
Joxazole, 1,3-bis-(4-chloro-5-(p-trichloromethyl-
phenyl)-2-oxazolyl)benzene, 2,5-bis-(4-chloro-5-(p-tri-
chloromethylphenyl)-2-oxazolyDfuran and 4,4'-bis-(4-
chloro-5-(p-trichloromethylphenyl)-2-oxazolyl)diphe-
nyl ether.

Due to their radiation sensitivity, the new compounds
have a wide spectrum of application. Thus, for example,
they can be used as highly effective starters for photo-
polymerization reactions which can be initiated by free
radicals. Suitable monomers which undergo corre-
sponding polyadditions are, for example, mono- bis-,
tris- and tetra-acrylates and -methacrylates of monohy-
dric or polyhydric alcohols or phenols, acrylic and
methacrylic acid amides derived from mono- or poly-
functional amines, vinyl esters and vinylamides. Poly-
merizable compositions of this type additionally can
also contain varying quantities of fillers, binders, poly-
merization inhibitors dyes, dye precursors, plasticizers,
adhesion promoters or oxygen scavengers. If these
compositions have been applied in the form of a layer to
supports which may have been pretreated chemically,
i.e., for example, to metal foils of steel, aluminum, chro-
mium, copper or brass, films of plastic or paper, to glass,
wood or ceramics or t0 composite materials comprising
two or more of these substances, the light-sensitive
layer also can be provided additionally with a covering
laver which prevents access of oxygen.

The radiation-sensitive compounds are active as
photoiniators in concentrations as low as about 0.1% of
the total solids in the composition, and an increase to
more than 10% is in general disadvantageous. Prefera-
bly, concentrations from 1 to 5% are used.

Furthermore, the compounds according to the inven-
tion also can be employed in those radiation-sensitive
compositions, in which a change of properties is initi-
ated by acid catalysts which are formed during the
photolysis of the initiator. In this connection, the cati-
onic polymerization of systems which contain vinyl
ethers.

N-vinyl compounds, such as N-vinylcarbazole, or
special acid-labile lactones may be mentioned; a partici-
pation of free-radical processes in some of these systems
is not excluded. Aminoplasts, such as urea/formalde-
hyde resins, melamine/formaldehyde resins and other
N-methylol compounds as well as phenol/formalde-
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hyde resins are further compositions which can be
cured by acids. Even though the curing of epoxy resins
is in general effected by Lewis acids or by an acid of a
type, in which the nucleophilic character of the anions
is less pronounced than in the case of chloride and bro-
mide, i.e., less pronounced than that of the anions of the
hydrohalic acids formed during the photolysis of the
new compounds, layers composed of epoxy resins and
novolaks nevertheless readily cure in the presence of
the compounds according to the invention.

A further advantageous property of the new com-
pounds is their ability to cause color changes in colored
systems during the photolysis; to induce the formation
of color from color precursors, for example leuco com-
pounds, or to effect bathochromic color shifts, and
increases in the depth of color in mixtures which con-
tain dye bases of the cyanine, merocyanine or styryl
type. It is also possible, for example in the mixtures
which are described in German Offenlegungsschrift
No. 1,572,080, and which contain a dye base, N-vinyl-
carbazole and a halogenohydrocarbon, to replace the
halogen compound tetrabromomethane by a quantity of
compound according to the invention, which is only a
fraction of that of the former. Color changes are also
desired in industry, for example in the manufacture of
printing forms, in order to be able to assess the result of
copying after the exposure, but still before develop-
ment.

The present compounds can be advantageously used
in place of the acid donors mentioned in German Offen-
legungsschriften Nos. 2,331,377, and 2,641,100.

A particularly preferred field of application of the
compounds according to the invention are compositions
which, in addition to these compounds, contain a com-
pound, having at least one C—0O—C grouping which
can be split by acid, as an essential component. The
following may be mentioned above all as compounds
which can be split by acid:

(A) those having at least one orthocarboxylic acid
ester grouping and/or carboxylic acid amide acetal
grouping, it also being possible for the compounds to
have a polymeric character and for the groupings to
occur as linking elements in the main chain or as substit-
uents in a side position, and

(B) polymer compounds having recurring acetal and-
/or ketal groupings in which both the a-C atoms of the
alcohols, required for building up these groups, are
aliphatic.

Compounds of the type A, which can be split by acid,
as components of radiation-sensitive copying composi-
tions are extensively described in German Offen-
legungsschriften Nos. 2,610,842, or 2,928,636, copying
compositions which contain compounds of the type B
are the subject of German Auslegeschrift No. 2,718,254.

Examples of further compounds which can be split by
acid are the special aryl alkyl acetals and aryl alkyl
aminals of German Auslegeschrift No. 2,306,248, which
are likewise degraded by the products of the photolysis
of the compounds according to the invention.

Those compositions in which molecules, the presence
of which has a substantial influence on the chemical
and/or physical properties of the composition, are di-
rectly or indirectly converted into smaller molecules by
the action of actinic radiation, have in general an in-
creased solubility, tackiness or volatility in the irradi-
ated areas. These portions can be removed by suitable
measures, for example by dissolving them out with the
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aid of a developer fluid. In these cases, the copying
compositions are called positive-working systems.

The novolak condensation resins, proven in many
positive copying compositions, have also proved to be
especially useful and advantgeous as an additive when
the compounds according to the invention are used in
copying compositions together with compounds which
can be split by acid. They promote the sharp differentia-
tion between the exposed and unexposed parts of the
layer on development, particularly in the case of the
more highly condensed resins with substituted phenols
as the condensation partner of formaldehyde. The na-
ture and quantity of the novolak resins can vary de-
pending on the particular application; novolak propor-
tions in total solids between 30 and 90, particularly
preferably 55 to 85 percent by weight are preferred.

Additionally, numerous other resins also can be co-
used, preferably vinyl polymers, such as polyvinyl ace-
tates, polyacrylates, polyvinyl ethers and polyvinylpyr-
rolidones, which can in turn have been modifted by
comonomers. The most advantageous proportion of
these resins depends on the technological requirements
and on the influence which they exert on the develop-
ment conditions, and in general this is not more than 20
percent of the novolak. For special requirements, such
as flexibility, adhesion, gloss, and the like, the light-sen-
sitive composition additionally can contain small quan-
tities of substances, such as polyglycols, cellulose deriv-
atives, such as ethylcellulose, wetting agents, dyes and
finely particulate pigments as well as UV absorbers, if
required. Developing is preferably carried out with
aqueous-alkaline developers usual in industry, which
can also contain small proportions of organic solvents.

The supports already mentioned in connection with
the photopolymerizable compositions also can be used
for positive-working copying compositions, as well as
the silicon and silicon dioxide surfaces usual in micro-
electronics.

The quantity of the compounds according to the
invention employed as a photoinitiator can vary very
widely in the positive-working copying compositions,
depending on the substance and layer. Relatively good
results are obtained with guantities between about 0.1

‘and 10 percent, relative to total solids, and about 1 to 3

percent are preferred. In the case of layers having thick-
nesses of more than 10 um, it is advisable to use a rela-
tively small quantity of acid donor.

In principle, electromagnetic radiation of wave-
lengths of up to about 600 nm is suitable for the initia-
tion of reactions of the type described in the radiation-
sensitive compositions containing the compound ac-
cording to the invention. The preferred wavelength
range extends from 250 to 500 nm.

The diversity of the compounds according to the
invention, the absorption maxima of which i some
cases still extend far into the visible part of the spectrum
and the absorption range of which can extend beyond
500 nm, makes it possible to match the photoinitiator in
an optimum manner to the light source used. However,
sensitization is not excluded in principle. The following
are examples of light sources:

Tubular lamps, pulsed xenon lamps, metal halide-
doped high-pressure mercury vapor lamps and carbon
arc lamps.

Furthermore, exposure in conventional projection
and enlarging apparatuses under the light of metal fila-
ment lamps and contact exposure with ordinary incan-
descent lamps are possible in the case of the light-sensi-
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tive copying compositions according to the invention.
The exposure also can be carried out with the coherent
light of a laser. Short-wave lasers of appropriate power,

for example argon lasers, krypton ion lasers, dyestuff 5

lasers and helium/cadmium lasers, which emit espe-
ctally between 250 and 500 nm, are suitable for the
purposes of the present tnvention. The laser beam is
controlled by means of a preset-programmed line-scan-
ning and/or screen-scanning motion.

Exposure with electron beams is a further possibility
of differentiation. Electron beams can thoroughly de-
compose and crosslink copying compositions, which
contain a compound according to the invention and a
compound which can be split by acid, as well as many
other organic materials, so that a negative tmage is
formed when the unirradiated portions are removed by
solvents or by exposure without an original, and devel-
opment. It the intensity of the electron beam is rela-
tively low and/or the scanning speed is relatively high,
however, the electron beam effects a differentiation in
the direction of higher solubility, i.e., the irradiated
portions of the layer can be removed by the developer.
‘The most advantageous conditions can be readily deter-
mined by preliminary experiments.

The preferred use of the radiation-sensitive composi-
tions which contain a compound according to the in-
vention is in the manufacture of printing forms, i.e., in
particular offset forms, halftone gravure-printing and
screen-printing forms, in copying lacquers and in so-
called dry resists.

The examples which follow are intended to explain
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the invention in more detail. Initially, the preparation of 40

two trichloromethylbenzoyl cyanides, used as a starting
matenial, 1s described here.
Thereafter, various compounds according to the in-

vention are described, and this is followed by the use of 5

some of these compounds in radiation-sensitive compo-
s1tions.

In the examples, parts by weight (p.b.w.) and parts by
volume (p.b.v.) have the same relationship as that of the
g and the ml. Percentage data and quantitative data are
to be understood as weight units, unless otherwise
stated.

EXAMPLE 1

Preparation of p-trichloromethylbenzoyl cyanide:
50 ml of hydrogen cyanide, dissolved in 150 ml of
methylene chloride, are added dropwise at —10° C. to

—20° C. to a solution of 275 g of p-trichloromethyl-
benzoyl chloride and 2 g of dimethylbenzylamine in 1.5
] of methylene chloride. Subsequently, a solution of 60
g of potassium cyanide in 120 ml of water is slowly
added dropwise at the same temperature and, finally,
the mixture is stirred for a further two hours. The solids
which have precipitated are filtered off with suction,
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the phases are separated and the organic phase is
washed several times with water, dried over NasSQq4
and concentrated. A little ether is added to the remain-
ing oily residue, whereupon 52 g (20%) of dimeric p-tri-
chloromethylbenzoyl cyanide crystallize out, and the
crystals are filtered off with suction. 127 g (489% of
theoretical) of p-trichloromethylbenzoyl cyanide can be
obtained from the filtrate by vacuum distillation.

CogHaCIliNO calculated: C 4350 H1.62 NS4 O 644
(248.50)
Cl 42.80
found: C 436 H17 NS55 O0O63
Cl 42.4
Boiling point: ,, 110° C./0.1 mm Hg
|H—NMR spectrum (CDCl3): & = 8.2 (s)
IR spectrum (CH>Ch): v = 1680, 2220 cm—!
C1gHgClgN1O7 calculated: C 4350 H1.62 NS5s64 0644
(496.99)
Cl 42.80
found: C 40 HI9 NS5S6 066
Cl 419
Melting point: 182-183° C.
TH—NMR spectrum (CDCl3): 5 = 8.0 (AB, J = 9 Hz, 4 H),
8.05 (S, 4 H)
IR spectrum (CH2Cly): v = 1750, 2240 cm—!
EXAMPLE 2

Preparation of 3,5-bis-(trichloromethyl)-benzoyl cya-
nide:

78 g of 3,5-bis-(trichloromethyl)-benzoyl chloride
and 0.4 g of dimethylbenzylamine are dissolved in 500
ml of methylene chloride and, at —15° C., first a solu-
tion of 10 ml of hydrogen cyanide in 50 ml of methylene
chloride and then a solution of 12.4 g of potassium cya-
nide in 20 ml of water are added dropwise. After 14
hours, the mixture is dried by means of sodium sulfate
stirred in, the inorganic salts are filtered off with suction
and the solvent is stripped off in vacuo. On addition of
ether, 14 g (18% of theoretical) of dimeric 3,5-bis~(tri-
chloromethyl)-benzoyl cyanide crystallize out from the
remaining viscous residue. The remaining monomeric
product 1s purified by double distillation in a bulb tube.

Ci10H31ClgNO calculated: C 3281 HO83 N 183 (l58.14

(365.86) found: C320 HI12 NIL6 CI58.3
Boiling point: 155° C./0.1 mm Hg
'H—NMR spectrum {(CCly): 5§ = 8.5-8.9 (m)

v = 1680, 2220 cm |
C 3283 HOB3Y N 383 (15814
C326 HI10 N34 CQC1517
180" C.
5§ = 85(d, ) = 2 Hz, 2 H)
8.65-8.9 (m, 4 H)
v = 1760, 2220 ¢cm — !

IR spectrum (CH,Ch):
ChroHgCl12N+O7 calculated:
(731.72) found:

Melting point:
lH_—NMR spectrum (CDCl3):

IR spectram (CH»Chy):
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TABLE 1
Examptles of compounds of the general formula IV
Hal!
Cl,C ,
~o0.~- R

(i.e. formula I withR! = H, Hal’ = Cl m = 3,n = 1).

Com-
pound
No. R?=
0
0
3
O
4
—@—ocm
5 OCHj3;
‘Q-(}CH;;
OCH;3
6 OCH:3
ADOCHJ
OCH;
1
O
8
—@—cmcm
9
0o
10 NH
O—(CH»j)y—Cl!
il
o
12 Cl
-
13 Br

Melting
Point
Hall = (°C.)

Cl 141-43
Br 134-35
Cl 153-54
Cl 14143
Cl 190-91
Cl 190-91
Cl 16466
Cl 190-91
Ci 201
ClI 129-31
Ct 222-25
Cl 148-49
Cl  133-35

4,371,607

IV

Long-wave
absorption maxi-
mum in DMF

Amax{1g€)
(nm)

328 (4.49)

328 (4.47)

332 (4.51)

336 (4.53)

340 (4.52)

338 (4.53)

143 (4.51)

340 (4.52)

341 (4.51)

139 (4.48)

356 (4.37)

322 (4.45)
344 (S, 4.42)

322 (4.49)
331 (4.49)

14



4,371,607
15

TABLE I-continued

Examples of compounds of the general formula IV

Hall v

NS

ClhC )\

2
0.~ R

(i.e. formula I with R! = H, Hal? = Cl, m = 3, n= 1.

lL.ong-wave
absorption maxi-
Com- Melting mum in DMF
pound Point Amax(1g€)
No. R?= Hall = (°C) (nm)
14 . . Cl 186-88 341 (4.62)
15 . . Ct 225 353 (4.68)
16 N Ct 261-63 360 (4.73)
040
O
¥, Cl 189-90 366 (4.76)
S
18 Cl  247-49 370 {4.80)
Q \ O CN
19 Cl 125-26 334 (4.38)
O
CH;—-@— OCH3
20 ‘ Cl 167-69 343 (4.41)
21 ) I I | Cl 180-81 344 (4.54)
22 Cl 174-76 167 (4.44)
23 Cl  205-07 357 (4.45)
OCH 3
24 CI 144-46 305 (4.31)
CH;0 i 334 (8, 4.09)
25 . I I Cl 160-62 352 (4.57)
OCH;
26 Cl 190-91 387 (4.05)

oS

16

e —
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TABLE I-continued

Examples of compounds of the general formula IV

Hal! ' IV
N
Cl3C )
~0_~- R
(1.e. formula I with Rl =H Hall =Cl.m = 3, n= 1)
Long-wave
absorption maxi-
Com- Melting mum in DMF
pound Point Amax{1g€)}
No. R2= Hall = ¢°C) (nm)
27 Cl 186-87 344 (4.42)
28 Cl 220-22 387 (4.61)
OG@ o
29 Cl 174-76 350 (4.61)

30 Cl 154-56 361 (4.61)
OCHj3
3 ClI  105-06 329 (4.49)
\
/N
32 OCH; Cl 222-24 290 (4.28)
—_— N
\ )—OCH;
N
OH
33 _\_O Cl 165 350 (4.56)
\
314 Cl ~ 190 406 (4.56)
WN(CHJ)z
35 Cl  165-67 370 (4.50)
; '
36 Cl Cl 134-35 Jo7 (4.52)
17 Cl Cl 171-73 380 (4.45)

18
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TABLE I-continued
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Examples of compounds of the general formula IV

Hal!

N
b\

~O_~

Cl;C

(i.e. formula I with R} = H,Hal? = Cl, m = 3, n = 1).

IV

- Long-wave
absorption maxi-
Com- Melting mum in DMF
pound Point Amax(1g€)
No. R?= Hal! = (°C.) (nm)
38 Cl Cl  164-65 392 (4.18)
Cl
S
TABLE 11 TABLE Ill-continued
Examp]es of cnmp-ounds of the general formuia V 55 ExarE]]};Es of compounds of the general formula VI
\O/ / \ /
Cl;C
(i.e. formula I with R! = H, Hall = C], 30
Hal? = Cllm = 3,n=2). (i.e. formula I with R! = (3013, Hall =
Long-wave Hal’=Cl,m = 3,n = 1)
absorption maxi- Long-wave
Com- Melting  mum in DMF absorption maxi-
pound Point Amax(ige) Com- Melting mum in DMF
No. R? = ("C.) (nm) 315  pound , point Amax{lge)
39 267-71 373 (4.73) No. R = (<) (nm)
C 44 | 86-87 363 (4.74)
40 244-45 334 (4.78)
\©/ 40
45 254-55 351 (4.64)
41 /(j\ 238-40 386 (4.68)
O
45
42 194-95 338 (4.84)
—G’O_Q_ EXAMPLE 3 (COMPOUND 1)
A solution of 10 g of trichloromethylbenzoyl cyanide
(10% excess) and 3.8 g of benzaldehyde in 40 ml of dry
TABLE II1 50 tetrahydrofuran is saturated at —20° C. to —30° C. with
Examples of compounds of the general formula V] hbfdrogefl chloride gasj After 15 hc}ux“s‘at 0" C., the
Cl3C mixture 13 poured onto ice and the precipitated product
Cl ~ i1s recrystallized from acetone. Yield 10 g (75% of theo-
/\\ VI retical)
07 R2 55
Cl;C _
C16HoCIl4NO calculated: C51.51 H243 N 375 Cl 3801}
(i.e. formula I with R! = cc13, Hall = Cl, (373.07) found: C514 H26 N37 Cl1382
Hal’= CLm = 3,n — 1) Melting point: 141-143" C.
'H—NMR spectrum: 8 = 7.5 (m, 3 H), 8.0 (s, 4 H), 8.1 (m, 2 H)
Long-wave 60 UV spectrum (DMF):  Apmax(€) = 320 (30,500), 328 (30,800),
absorption maxi- 344 nm (S, 17,200)
Com- Melting mum in DMF
pound point - Amax(1g€)
No. R?Z = (°C.) (nm)
43 63 341 (4.43) EXAMPLE 4 (COMPOUND 2)
O 65 A solution of 10 g of p-trichloromethylbenzoyl cya-

nide and 3.8 g of benzaldehyde in 40 ml of diethyl ether
Is saturated at —30° C. with hydrogen bromide gas.
After 15 hours at 0° C., the mixture is poured onto ice
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and the product obtained is recrystallized from acetone.
Yield 8.1 g (54% of theoretical)

C16HoBrCisNO calculated: C46.03 H217 N 31315 (2547

(417.52) found: C458 H22 N1 Cl1251
Melting point: 134-135" C.
'H—-NMR spectrum {CDCl3): 6 = 7.5 (m, 3 H), 8.0 (s, 4 H),

8.1 (m, 2H)
3128 nm (29,500)

UV spectrum (DMF):

EXAMPLE 5§ (COMPOUND 4)

10 g of p-trichloromethylbenzoyl cyanide and 8.1 g of
anisaldehyde are reacted in accordance with Example
3. Yield 9.4 g (58% of theoretical)

C17H11ClaNO; calculated:
(403.09) found:
Melting point:

lH—NMR spectrum (CDCl3):

C50.66 H275 N 347 Cl35.18
C509 H28 N34 Cl349
141-143° C.
5 = 3.85 (5, OCH3), 6.95 (d, J =
9 Hz, 2 H), 8.0(d, J = 9 Hz,
2 H), 8.0 (s, 4 H)

UV spectrum (DMF): Amax(€) = 336 nm (33,700)

EXAMPLE 6 (COMPOUND 9)

4.7 g of p-cyanobenzaldehyde are reacted in accor-
dance with Example 3, but in diethyl ether. Yield 10.5 g
(73% of theoretical)

C7H3gCligyN>O calculated:
(398.08) found:

Meliing point:

*H--NMR spectrum (CDCly):

C5129 H203 N17.04 (3562
C514 H22 NI Cl 36.2
201° C.
5§ = 7.75(d, ] = 8 Hz, 2 H), 8.0
(s, 4H), 8.2 (d, J = 8 Hz, 2 H)
Amax{€) = 333 (S, 31,400),
341 nm (32,500)
v = 2220 cm ™|

UV spectrum (DMF):

IR spectrum (CH)Ch):

EXAMPLE 7 (COMPOUND 20)

10 g of p-trichloromethylbenzoyl cyanide and 6.9 g
(10% excess) of l-naphthaldehyde in tetrahydrofuran
are saturated at —15° C. with hydrogen chloride gas.
After 15 hours at 0° C., the mixture is poured onto ice

and the precipitated product is recrystallized from ace-
tone. Yield 12.7 g (75% of theoretical)

C20H11CI4NO calculated: C 5677 H262 N33l (] 3352
(423.13) found: Cs571 H28 N335 ClI335
Melting point: 167-169° C.

IH—NMR spectrum {CDCl3): & = 7.55 (m, H), 7.6 (m, 2 H),
7.95 {m, 2 H), 8.05 (s, 4 H), 8.3
(dd, J = 1.5 Hz, J = 7 Hz, H),
9.25 (dm, J = 8 Hz, H)
Amax{€) = 293 (13,000),

343 nm (25,600)

UV spectrum (DMF):

EXAMPLE 8 (COMPOUND 29)

6.4 g of benzofuran-2-aldehyde are reacted in accor-
dance with Example 7. Yield 8.8 g (53% of theoretical)

C1gHgCl4NO; calculated: C 5234 H220 N 3139 (] 3433
(413.09) found: C525 H22 N335 (1342
Melting point: 174-176" C.

lH—NMR spectrum (CDCl3): 5 = 7.5(m, S H), 8.0 (s, 4 H),
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-continued

Amaxd€) = 350 (40,500),
370 nm (24,000)

UV spectrum (DMF):

EXAMPLE 9 (COMPOUND 34)

10 g of p-trichloromethylbenzoyl cyanide (25% ex-
cess) and 5.3 g of 4-dimethylaminocinnamaldehyde 1n
40 ml of diethyl ether are saturated at —30° C. with
hydrogen chloride gas. After 48 hours at 0° C, the
mixture is poured onto ice. The product is taken up in
methylene chloride, this solution is treated with sodium
carbonate solution, washed out with water, dried over
sodium sulfate and concentrated, and the residue is
recrystallized from ethyl acetate. Yield 7.8 g (58% of
theoretical)

C 5433 H3.65 NG634 (] 3207
C544 H37T N62 Cl31é6
> 190° C. (decomposition)

8 = 3.0 [s, N(CH3)z], 6.66 (d,
J = 16 Hz, H), 6.69

(d, ] = 9 Hz, 2

aromatic H), 744 (d, J = 9 Hz,
2 aromatic H), 7.56 (¢, J = 16
Hz, H), 7.97 (s, 4 aromatic H)
Amax{€) = 310 (16,500),

406 nm (36,100)

(442.17) found:
Melting point:
TH—NMR spectrum (CDCl3):

UV spectrum (DMF):

EXAMPLE 10 (COMPOUND 39)

10 g of p-trichloromethylbenzoyl cyanide and 2.7 g of
terephthaldialdehyde are reacted at —10° C. in tetrahy-
drofuran with hydrogen chloride gas. After 15 hours at
0° C., the mixture is poured onto ice and then filtered
with suction, and the sparingly soluble product is boiled
up with dimethylformamide. Yield 5 g (38% of theoreti-
cal)

C6H 12ClgN201 calculated: C46.75 HL1.81 N419 C(Cl 4246
(668.02) found: C470 H20 N44 (1419
" Melting point: 267-271° C.

ITH—NMR spectrum (DMSO-dg, 140° C.}: & = 8.07 (s, 4 H), 8.23
(s, 8 H)

UV spectrum (DMF): Amax(€) 317 (25,800},
358 (8, 49,000),
373 (54,000),

390 nm (S, 34,400)

EXAMPLE 11 (COMPOUND 42)

15 g of p-trichloromethylbenzoyl chloride and 4.6 g
of 4,4'-diformyldiphenyl ether are reacted in 40 ml of
tetrahydrofuran at —30° C. to —20° C. in the presence
of hydrogen chloride gas. Hydrolysis with ice and re-
crystallization from toluene/hexane give 8.4 g (55% of
theoretical).

C 5056 H2.12 N 369 (] 3731
C505 H24 N34 Cl364
194-195° C.
8§ =7.1(,J =9 Hz 4 H), 795
(s, 8 H), 8.05(d,J = 9 Hz,
4H)
Amax(€) = 338 nm (68,900)

C12H 15CIgN7O3 calculated:
(760.12) found:
Melting point:

IH-—NMR spectrum (CDCl3):

UV spectrum (DMF):
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EXAMPLE 12 (COMPOUND 43)

8 g of 3,3-bis-trichloromethylbenzoyl cyanide and 2.4
g of piperonal are reacted in 40 ml of dry tetrahydrofu-
ran at —30° C. o —20° C. with hydrogen chloride gas.
After 15 hours at 0° C,, the mixture is poured onto ice,
and the product is filtered off with suction and recrys-
tallized from acetone. Yield 2.1 g (25% of theoretical)

C18HgClNQO; calculated: C4045 HIS51 N262 Cl46.4
(534.44) found: C406 HI17 N223 (Cl4a54
Melting point: 163° C.

'H--NMR spectrum (CDCl3): & = 6.06 (s, CHp), 6.92 (d, J = 8

Hz, H), 7.52 (d, ] = 2 Hz H),
7.66(dd,) = 2 Hz, J = 8 Hz,
H), 8.47 (t, J = 2 Hz, H), 8.53
{(d,J = 2 Hz, 2 H)

UV spectrum (DMF): Amax(€) = 341 nm (26,700)
e e ————— e

EXAMPLE 13

An electrochemically roughened aluminum plate is
coated with a solution composed of
6.5 parts by weight of trimethylolethane triacrylate
6.5 parts by weight of a methacrylic acid/methyl meth-

acrylate copolymer (acid number 115)

0.2 part by weight of photoinitiator 1

64.0 parts by weight of ethylene glycol monoethyl ether
22.6 parts by weight of butyl acetate, and

0.2 part by weight of 2,4-dinitro-6-chloro-2’-acetamido-

5’ -methoxy-4'-(8-hydroxyethyl-8'-cyanoethyl)-

amino-azobenzene
in such a way that, after drying, a layer weight of 3 to
4 g/m? is obtained. This coated plate is additionally
provided with a polyvinyl alcohol top coat of 4 m
thickness and is contact-exposed from a distance of
about 10 cm in a vacuum exposure frame with TLAK
20W /05 tubular lamps from Messrs. Philips. The nega-
tive image of the original is developed with a 1.5 per-
cent concentration aqueous sodium metasilicate solu-
tion.

In Table IV, the number of cured steps of a step
wedge 1s listed, the photoinitiator 1 being replaced by
an equimolar amount of another photoinitiator. A dif-
ference of two wedge steps here corresponds to twice
the light sensitivity of the light-sensitive layer.

TABLE 1V

Cured wedge steps according to

Compound Example 13 (t = exposure time)
No. t = 435 seconds t = 2 minutes
—— e SR vt et
] 5 9
2 2 6
3 6 9
4 8 11
S 8 i1
6 7 10
7 7 10
8 8 10
9 6 9
11 8 11
12 6 9
13 6 10
14 9 12
15 9 11
17 7 11
18 S 7
19 6 8
20 9 11
21 0 1t
22 8 10
23 9 11
24 6 9
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TABLE IV-continued

%
Cured wedge steps according to

Compound Example 13 (¢ = exposure time)
No. t = 45 seconds t = 2 minutes
25 10 12
26 O 1
27 8 11
28 4 8
29 B 11
30 11 13
31 5 7
32 7 10
33 7 10
34 3 6
35 3 5
36 7 3
17 1 4
40 5 8
4] 4 8
42 8 10
43 5 7
44 | 4
45 | 4
Bis-trichloro-

methyl)-(4-

methoxystyryl)-

s-iriazine

according to

German Offenle-

gungsschrift No.

2,243,621 5 8
9-Phenylacri-

dine according

to German Pat-
ent No.

2,027,467 10 15
e

The activity of a large number of products according
to the invention is superior to that of the compound
according to German Offenlegungsschrift No.
2,243,621, which is used in practice and likewise con-
tains a trihalogenomethyl group. The activity of the
compound according to German Pat. No. 2,027,467,
which is also used in practice and does not contain any
trihalogenomethyl group, is approximately comparable
to that of the compounds 25 and 30 according to the
invention, but it can be employed only 1n radiation-sen-
sitive compositions which contain photopolymerizable
monomers, because there is no halogen which can be
split off photolytically, i.e. a use in radiation-sensitive
compositions which contain a compound, the solubility
of which is modified by the action of an acid, is then not
possible—in contrast to the compounds according to
the invention.

EXAMPLE 14

Using 0.24 part by weight of the light-sensitive com-
pound 14, a layer composition according to Example 13
is subjected, before exposure, to a storage test at 100° C.
As Table V shows, a loss of activity cannot be detected.

TABLE V
—_—

Storage period (minutes) at cured wedge steps when using the

100° C. before exposure mitiator 14 - (t = minutes)

.ttt bttt A Skt S
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TABLE V-continued

cured wedge steps when using the
imtiator 14 - (1 = minutes)

Storage period (minutes) at
100° C. before exposure

210 9

240 9

EXAMPLE 15

An electrochemically roughened alumtnum plate is
coated with a solution composed of
6.5 parts by weight of trimethylolethane triacrylate
6.5 parts by weight of a methacrylic acid/methyl meth-
acrylate copolymer (acid number 115)
0.24 part by weight of photoinitiator 14
64.0 parts by weight of ethylene glycol monomethyl
ether
22.6 parts by weight of butyl acetate, and
0.24 part by weight of leucomalachite green,
and provided with a polyvinyl alcohol top coat. After
an exposure time of 60 seconds according to Example
13, a negative, green image of the original i1s obtained
which, by development, is fixed to give a printable
plate. If leucomalachite green is replaced by cresol red,
a red image of the original is obtained.

EXAMPLE 16

A brushed aluminum sheet 1s coated by the dipping
process with a solution composed of
10 parts by volume of methyl ethyl ketone
1 part by weight of a cresol/formaldehyde novolak
0.3 part by weight of a polycondensation product of
triethylene glycol and ethyl butyraldehyde, and
0.015 part by weight of one of the compounds accord-
ing to the invention
and exposed in accordance with Example 13, and the
positive image of the original 1s developed with a solu-
tion containing
5.5 parts by weight of sodium metasilicate.9H,;0
3.4 parts by weight of trisodium phosphate.12H>O
0.4 part by weight of sodium dihydrogen phosphate,
and
90.7 parts by weight of desalinated water.
The number of wedge steps which can be developed

1s indicated in Table VI.
TABLE VI
Compound Wedge steps Compound Wedge steps
No. (t = 2 minutes) No. (t = 2 minutes)
] 5 25 9
2 4 26 0
3 5 27 6
4 5 28 3
5 8 29 8
6 7 30 9
7 11 31 0
8 3 32 8
9 3 33 6
i1 3 34 l
12 6 35 8
i3 3 36 9
14 5 37 7
15 9 38 1
16 5 40 4
17 10 41 3
18 3 42 9
19 6 43 6
20 7 44 3
21 7 45 7
22 8 Bis-{tn-
chloro-
23 9 methyl)-
(4-meth-
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TABLE VI-continued

Compound Wedge steps
No. (t = 2 minutes})

24 7

Compound
No.

Wedge steps
(t = 2 minutes)

oxystyryl)-

s-triazine

according

to German

Offenle-

gungsschrift

#2243,621 9

The activity of the compound according to German
Offenlegungsschrift No. 2,243,621, which is used in
practice, 15 equalled by many of the products according
to the invention and exceeded by some of the latter; in
photopolymer layers, however, the known compound
1s less active (see Table IV).

EXAMPLE 17

3 mg of methyl red or cresol red are admixed to a
layer giving a positive image, according to Example 16.
After exposure, a red-colored tmage of the original is
obtained.

EXAMPLE 18

An electrochemically roughened aluminum plate is
coated with a solution composed of
1.5 parts by weight of bisphenol A diglycidyl ether
1.5 parts by weight of a cresol/formaldehyde novolak
0.1 part by weight of of compound 14
0.01 part by weight of crystal violet and
40.5 parts by weight of butan-2-one
and exposed for 5 minutes in accordance with Example
13. A negative image of the original is formed and this
1s developed with an aqueous solution which contains
0.6% by weight of sodium hydroxide,
0.52% by weight of sodium metasilicate, and
0.8% by weight of butanol,
to give a printable plate.

EXAMPLE 19

In accordance with Example 13, a layer 1s prepared
using the photoinitiator 21 and is subjected to exposure
for different lengths of times. The number of wedge
steps cured in each case rises linearly with the duration

of exposure (Table VII).

TABLE VII
Duration of exposure
(seconds) Cured wedge steps
10 2
20 4
40 6
80 8
160 10
320 12

It will be obvious to those skilled in the art that many
modifications may be made within the scope of the
present invention without departing from the spirit
thereof, and the invention includes all such modifica-
tions.

What I claim is:

1. 4-halogeno-5-(halogenomethyl-phenyl})-oxazole
derivatives of the general formula I
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Hal! N
I \ R2
R.l
\74
CHj3 _ ,Hal,,;2 i
wherein

Hal! is a halogen atom,
Hal? is a chlorine or bromine atom,
m 1s an integer from 1 to 3,
n is an integer from 1 to 4,
R! is a hydrogen atom or a further CHj.,,Hal2,,
group, and
R? is a n-valent, unsaturated organic radical.
2. Compounds of the general formula I, as claimed in
claim 1, wherein:
Hall is a chlorine or bromine atom,
Hal? is a chlorine atom,
m is the number 3,
n 1s the number | or 2, |
R!lis a hydrogen“atom or a further CCl; group, and
RZ%is a 1-valent or 2-valent, at most tetranuclear aro-
matic or heteroaromatic radical which may be
partially hydrogenated and, at an unsaturated ring
carbon atom, is linked, directly or via a chain
which contains up to 4 exclusively unsaturated
carbon atoms, to the oxazolyl part of the molecule
according to the general formula I.
3. Compounds of the general formula I, as claimed in
claim 2, wherein:
Hal! is a chlorine atom,
n 1s the number 1
Rlis a hydrogen atom, and
R? is a substituted or unsubstituted phenyl radical,
benzofuranyl radical or naphthyl radical.
4. A radiation-sensitive composition which, as the
radiation-sensitive compound, contains a 4-halogeno-5-
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(halogenomethylphenyl)-oxazole derivative of the gen-
eral formula I, as claimed in any of claims 1 or 2 or 3.

5. A radiation-sensitive composition as claimed in
claim 1, which additionally comprises an ethylenically
unsaturated compound which is capable of undergoing
a polymerization reaction initiated by free radicals.

6. A radiation-sensitive composition as claimed in
claim 4, which additionally comprises a compound, the
solubility of which is modified by the action of an acid.

7. A radiation-sensitive composition as claimed in
claim 4, which additionally comprises a compound
which is caused by acid catalysts to undergo a cationic
polymerization.

8. A radiation-sensitive composition as claimed in
claim 6, which comprises a compound which has at
least one C-O-C grouping, which can be split by acid,
and the solubility of which is increased by the action of
acids.

9. A radiation-sensitive composition as claimed in
claim 4, wherein the radiation-sensitive compound of
the formula I is contained in a quantity of between 0.1
and 10 percent by weight

10. A process for the preparation of the compounds
as claimed in any of claims 1 or 2 or 3, which comprises
reacting a halogenomethyl-benzoyl cyanide of the gen-

eral formula I1 with an aldehyde of the general formula
111

RI
5 5
/- 7
C 1T R? C 34
AN \
C=N| H |,
CH1_ ,,Hal?,,

under the action of HHal!l and liberating the reaction
product by hydrolysis, the symbols Hall, Hal2, m, n, R],
and R? having the meaning indicated in any of claims 1

or 2 or 3.
¥ ¥ » &
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